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[mm 

[^£A^1 
[£j^Ai#] 



26 m 941,000 
984,000 S! 
±D\& (70%2fS) 
295,200 £! 

1. QSfAl- SAilAi ; 
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^, sq^- ^jLsL^-eI ^^h^^KTW^ *fli ^^Hd^l- 

^ ^lli *]Jl-I- ^]*h ja^M ^w^l *fl^*Rr ^12 ^l^^^f 

7l» ^"^1, 7]^ofl J17>^ X-ilE^ ^°jSH ^eloflA^V C^Tg X) 

^]^4r ^H^^M e^e]^ oj-q^-, c^^i^ ^ *iEi ojAj- 

7> 

£ 4 
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7><^^ ^1 {DIGITAL SUBSCRIBER LINE TRANSMITTING AND RECEIVING 

APPARATUS} 

£ 1-8: 7]^°] 4<d^! ^^^-S^- iL^^r 7>^*Kd ^jofl tfl^><^ 

£ 2^r ^<*J| 4^ 4^1^ J&^^Mr 7>^;*Hd tfl*H 

E 4^ £ 2^ £ 3^: ^^1^1 7>^7>|-^ £*l^r 

£ 5tt £ 4*1] s\S,d\) ^A|-g- #^^7l# ^7}*>^ £^o]t^ i 

£ 6-8- £ 4^1 31^71^ ^ «<H3* ^A]^^ JE^o^, 

£ 7-8: £ 6*11 5)^1 #^#^7l# ^7>s>o^ £Al*V S^H, 

5. 8-8: 5. 3°fl i±#7](Al, A2, A3) 3 ^30.3. iL 

£ 9tt £ 3<H] J±#7l(Al, A2, A3)^ iflJf 33. cf€- ^loflS. 

5. 10-8- £ 3°fl ^1^:71^ ifl^- ^^^.S. Ji^l 3|3.:£.°H, 

£. 11-8- £ 3<H] S^l^ ^.^71^ ^Sf^f i^lp-jAS Jio] S)S3Eol^ > 
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1 : 2 : «U± 

3, 4 : 5 : 7fl°l-g- (PC) 

6, 7 : <0^e]^7l 6-1, 7-1 : #3 ^-71 

8 : *\}-&7) 9, 10, 11 : Jfl# J±#7l 

12 : H^7l 

<19> m}-^ t^lit 7>«g*Kd ^tr ^i, ^-*] 4^iLS ^-^^ ifl 

<20> ^#ajo.S. f <?1e^o1 ^^-ofl rcj-e} z}-^ t^ig Al^l- € 713*11 3 

<2i> ^ ^j9.^o)i t\x]% 7><3*> ^(digital subscriber 

line) ^til-i-o] 7fl^<H 5>io.^, ojo] Al^i -#%°]i4. zi^M-, o]e)^ 
£r 7>^o] §-^o]t^ o}*} 7fl^5)o]o>^ a^]7> ^ro] ^-ol-ojcf. 

<22> £ 1# £ l£r 7}^^ 4<5H ^^^2:* -SL^^Hr 7]-^ *^r*l 

cfl*> :£^J13>|, ^H](l)i4, S]ji(2)i4, 2^ #sKd(3, 4)^4, 7fl<?l-g- ^^Ei(5) 
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< 23 > ^J-til(l)^ ^ ° 0 H1 3^r3«H oi- #Efl°l^, sqjjL ^-o.S^-Ei zj-^ 

*]i±(2) ^ 2^ #5^4(3, 4)* *«fl ^tJhH 7 flol-§. :g^.E)(5)Sl iffl 

(LAN) ?}^o\] ^S|<H £A]tVcf. 
<24> oj^i ^EflSl 200m ^iflo] 7}eW^ 10MBPS %£.ei\ ^0°1 

*\?\} 200m# #3]*Rr ^eWi^r £. H S-^m 7><a*Ki ^>-§- 

^ <&£Lv] %S.9] ^ 7 > ^^>^rf. 

<25> ttf^i , ^ ^-£r ^^.^1 2]*f| 3J £-5., ZL ^-^^ 4*H£.3. ^ 

th iL^H 7flo]-§- *fl^Rr ^1 ^]X^Hl^7l2f; 7fl<?l-g- ^E^ 

^12 ^lS^sl^7ll- i^cf. 

<27> olS> f ^-tgofl n}^ «g "*J*H# ^Afl*>7fl ^^^>7l5. 
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<28> £ 2« 4^ ^172:1 J±aJ^ 7><g^ *v 

^1^1 cfltb *Ui(2)£h 2^ #3^1(3, 4)34, 7fl<?l-g- ^^(5)^, 

<29> ^ti.(2)^ ^ n oHl &i=. #Bfl°H, n o Vo^a El Zj-^ ^ X) ^ A]Jr 

# *U±(2)tfl ^^>(T)# ^^(3)-g: **fl ^el<^l 3*1 ft ^1 

oo> Ai^^^s. 7l(6) ^ £ 3 o]] u>sq- ^oj ; ^ t^ig aij:^ zl^= ^a^i 

€" t^lt ^IStt ^l^A]7l^ ^l*>7l(8)^, ^^K^l 4*111 ^ 

51 ^^M: iL^Rr 3# i.^7l(9, 10, 11)3-, *1H ^Isl- >£o> rl^l^ 

7l 33: 71(12)1- ^Hl^ ^ti.(2)S^-E-l ^1^51^ ^l^m *ll 

^ 5E^ ^Al^ J±# 71^* 7}*} 7fl ^]-g- Hi (5)^1 ^34. 

<31> <^7l^ ; £ 2 ofl £^1=1 4*14 S.^^ 7><^Hd ^Aj 

7fl^i^ tf^f a]Ei(500ni) iEfe ZLOl^ 7lElolH 4^41 °1 7>^-5>£^ ^1 

^ ^S.*], <&7]&. ^Bi(lkm)» ^ tiling 7>^ TleloflA^ ^A] ^o] 

^71- Al ? 1 Xl ^A] ^o>^ 7^4^ S-Alol ^V^^V^ , Oj^Tfl fA^^ # 

*fl3°-3. #43 ^5h» ^ $14. SLth ^ls^el^7l(6, 7)^ ^4i3 

isl^H ^ltb ne|JL ^3 ii# 71^-i; 7H*ltK 

<32> £ 4^ £ 22f £ 3^- ^ItM^l 7> < a^>^i £Al*]- 

£ ^o.^.Ai, ^ai^Xt)^ ^ai^^r)^. ^ sl*-(2)3, 2^-51 #3Hd(3, 4)4, 7)1 <y 
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-§- 3^fEK5)sh ^^^^^^71(6, 7)» ^11^. 
<33> *lJtL(2)*r ^ *oHl 3^3<H 91^ ^o]^, <z}» *&SL^tf ^ Aljr 

<34> Ai^el^7l(6)^ tfl-^AS. ^71(8)$}-, 3# ^7l(9, 10, ll)$h Ji^l 
(12)1- ^lW. 

<35> *)ltb7l(8)Tr ^ «-(2)S^-Bi Aljr ^ ^ c^ea Aljr-g. ZL^ -f- 

cj*]^ ^IJltt ^ 3715. S.^7l(9, 10, 11H1 

Ji#7](9, 10, 11)^ afltM (8)3.^3 ^^-5)^ 3.7] 3. 

<36> ^7l^i, ^*V7l(8)^l ^*fl afl*^ CfA] ^^>7ll S]^ €• ^IJl^- *hgr 41 

^ 7>^H, <>]%?]] ^<L3_>q ^5L^ litf^ ^ M 

<37> ^, #3_°] S-^o] ^ti>^^^ 4]JlJ±l=}- Jl^Sj- ^]Jl^ ^-4fl7> 37l ufl-g-ofl 

=L tiVtflS ^ ^ iL^o^ ^-cf. ZLEiM- ^*<HH &&-7]S>\ o]^- 

^31HI 7}# sj-^- ^lit *r ^3sH°> ^r«l ^1^-71(8) 

« 71^1 AISS^ SKI^S. M^- ^. ^ ^ ol 7 ] nfl-g-ofl 7^9\ ^ 

<38> £ 4<H] 7>^7>^ &*\^- #3}-*} (3)^ , 
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#5Hd(4)o) 2\2\ t^lU *\3L7} , ^ ^1JL» ^ 

ofl ^l^-i- ^ tfl^ <^°fl 142} #°]fKfull duplex) i&o]^(half 

duplex)^ ^€4. ^, ^AA^\ *Js# ^^l*Rr 3-M*r ^ 91 «J:°1 

^(half duplex) « 0 V ^°1 *>-8-sM, ^ #^}^ 

OJ.6J] og^ ^o)l Ai^7l- ^1^5]^ ?H ^-§-s)^l #0.^, ^oflS Ir^^Jl -i]JL7> 
3^ ^-M^ #l-(collision)S. ^l^s>7]] £)<H -§-a] 0 ] ojs.^^]^ ^rf. 

<39> PC(5) <MH ofl-^ -g-o^ a^*}^, £ 4 ofl tf}<2}. go] t A)Jr^e)^L 

71(6)1: PC(5) ^ SKH PC(5)vfl 4^1#*KT) ^ ^sRdU) 

* #*fl Aljr-g- ^ti( 2 ) «J-*J=iLS ^#1^1 ^cf. 

<40> olnfl, ^21-^1(3, 4)°1 ^5. ol^f-ofl nfsl- ^ #3^(3, 4) ^4 ^sflA]^^ 

(capacitance)!- -f-SM ^ 4]JL7> ^^^-S ^«>3. ^#45.^ 3Si £3(cross 
talk) SH ^1^^#^7)(6)^ ^01^.0] aLTflS)^ o]^^- ^s- ^ 

<4l> x4^i, 5. 4°fl 5lX|^ ti}<4 ^-o] ^.^7l(12)» ^ -fr^f- *M*Hfr 

^014. ^, ^a]a1Jt 7 } PC(5) tfl ^^KT)# M ^«(2) ^-^-S *\3LM: 
afl, 3^1^ ^^^(4)^^-^ ^1^5]^ ^1^^^7l(6)^ 

<42> £ 5^ £. 4^1 S^ofl ^A]^- ^^^S.7l# ^7f^oj £A]^|- , 

^w.(2)fif, 2^ #5Hd( 3; 4)2}- ( jfl^l-g- ^^E-K5)5q-, <J^^a|#^-7l(6, 7)2]-, ^ 

-§- #3 ^71(6-1, 7-i)» ^ltF^. 
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<43> 5. 5» 4^1 ^^-5+ ^^H, #*1 ^ 

#^^#71(6-1, 7-l)7> ^w.(2) ^A]^KT)5f PC(5) #3 ^0#*KT)<4 # 
sHd(3, 4) AHi zj-zj- ^7>^cf. 

<44> ^Ai-g- # a^7l(6-l, 7-1)^ ^«-(2) ^^>(T)Sf PC(5) 

<45> S. 6S: S. 4<Hl H^7l(12)^ rfs. ^aHI^ JEAjsV 5.^0.5. 

>H, ^^(2)Sf, #2Rd(3, 4)3]-, 7fl<y-g- ^^(5)^-, ^lS^^^7l(6, 7)1- 

<46> S. 6# ^"2:^, £ 4*11 Sl^Sf ^^^H, ^1 ^-O]^- Jf-g-,g- Aljr^s}^ 

^71(6, 7) ifl ^71(12)^ ^ ^ ^*]7> ^-ol^cf^ ^olrf. 

<47> ^, ^5}-^(3)ol o>i^ ^21-^(3)^-5-^ iL^7l(12)£] 

^1^^ *r ^S^- £3.(cross talk) ^17]- 434^1 ^ 

£ 6°i] £*l£ ^ «j-^i ^ ©is. <y*H 

?HM - ol^ >dS^^#^7l(6)^ 4£ ^2>Al^ ^ 

<48> >#*\}z>}7)} *r4!^ #sHd(3)3 T^eM Hl^l^H 

21 #3)7}- -a^l^t-ll, olfij- ^ <g^^-Hl# >g*l*Kr ^3©. 7>7>-g; T^S}- ^ 7] 2] 
2.^ Jl^: 7Br*V ^-a- ^*>7l nfl^olcf. ^ ^1^^ si ##7l(6)^ ^sf^ i^-s.^ 
* ^ 7^1 ^ 7^, JL^4 A]^S1 o]^ aiTfl Sfl ^Jl, 7}v\^ 7] 

BHH ^1^21 S7l7> €- 3l#-§- ^l-§-^ °1# ii^7l(12)2l ^^^1 



33-10 



1020000065465 



2000/12/1 



<49> o]u% t aSi S.3(cross talk)^ 3.7] 7^21 7>^>-§-ol ^Ajofl ^rA]7\ 

^ £ 4^ £ 621 ^ «o^* ^-fr*}^ *Vcf. <^ 7 H, p C (5) ^-$r 

*M <« ^ ^^^>^-^-M-, *U±(2)4lHH -g- nfl AiS-Ofl o^s} ^lS^Bl^ 

^-71(7)^ ^^^>7l nfl^l o}6)) tfl^ Qx$£. ^^*>rf. 

<50> S. 7-g: S 6^1 £^1^ 5lS.<*H ^-g- #^^71(6-1, 7-l)# ^7>S}o} ^AlfV £ 

^ AS>| , fsm(2)£h 2^-2} ^sHd(3, 4)-4, 7fl^1-§- ^BK5)S}-, ^]S^sl^#7l(6, 

7)2]-, 4^1-§- #3 71(6-1, 7-1)1- ^wl^cf. 
<5i> S. 7# %^s>^ , £ 6^1 slS. 21- -g-^^H , #r*l ^£21 ^ 

#^##71(6-1, 7-l)7> ^±1(2) #2] ^l^KDSl- PC(5) #2] ^A]^>(T)sl- # 

5Hd(3, 4) a>oH1 z]-z]- ^7>^cf. 
<52> <^7H, #^^71(6-1, 7-1)21 <*^2. «)H(2) #2] ^#*}(T)2]- PC(5) 

#21 ^m*KT)^?-El #3 3^ 4J-Sl# c]3- 3711 #-°S.*| Jic)- ^ 

s. ^^fr ^ 

<53> £ 8^8: £ 3°fl £^1€ 21^- H^-7l(Al, A2, A3)2] xfl-^- ^^2f ^313 °-S. H 

<*1 5lS.SS.A-], 3f7fl2l M^l^BKQl, Q2)sq- ¥7fl 21 tJ.oli2.£.(Dl , D2 ) ^ cH^7l]2] ^ 
^4 Tl^fl A] Ei# ^til^. 

<54> £ 8-1- %2i^, ^fl 21 E^^l^EiCQl, Q2)^r *}^§- #^-7l# 7]£-ilS. ^> 

*H, ^*(R13, R23)-fr ^«fl ^ *§1 « 2lS.» ^^jt old-. o^7H, 3 
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-¥-£-(51, 52, 53)-g- ^]^^>J1 Ji^ ^Bfl^ ^1 S|s.7> 

<55> l] 

Av = Vout/Vin = -(R13/R11 + R23/R21) 

<56> ^#*V *S=*M 15.^-Bl ^ 5A^°1, #tf°l^(Av)£ ^7} oWES. 

^ ^Hr <3^}*1^ ^H3# ^.°l7ll ^Leiuf, #2Hd(3, 4)^1 Jf- 

JI^bMH d ^-ifl* Ji^l nfl^ofl flTfl 

<57> o]^ ^-o], }±^}7) ^7flS] 1:^(51, 52)-i: ^7>^ 

31, ^^AlEKCll, C21)sj <*#o] u > s j±#*)-fe- ^clcf. Zl^Zl, 

*HKR12, R22)-£- ?m $)S.$\ 9±^ A 3Sr ^}JL, ^sH^H^ o]s.o] 

<58> ±L#7l(Al, A2, A3)^ ^<y-o]^-ol #x=^] a.7fl ^7^1^ ^ $Jo £S zi 

3 ^-f^^ ^ ^ ^3.^ JLB^H ^)^-7l ^(53)* ^7>^ O.S 

*H^7l ^(53)-^ ^-7flSl *UKR1, R2)-4, ^fl^ cfo] o_IEL(Dl, D2)S ^ 
3<H $1°.^, ^"oH* ^3 ^ H.7l7> tfoliE.(Dl, D2)S] i-f- ^<a-(cfl^ 0.6V)-t- 

-s-w^ 1- ^ cfo]^^. 7 > £^-s)<h 3 37] 7]- 

. Al, A2, A3^r 3^51^, ^ i^" 

^ A4, A5,...# ^7\% ^£ ^.^Tfl S]^, ^7]^S.$] cjx]^ a] 
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<59> £ 9^ £ 3^1 (Al, A2, A3) 2} tflJjL 5)^. ^-S^ cf-g- ^X|ofl S 

^ sol ^s.^^, ^fls] e ^fl^^EKQl, Q2)sq- ^-7^ tq-ol^.c (D1( D2) ^ t^ 7 fl 

<60> £ 91- #2:^, £ 8°fl ^^*V 7}^ gjl SiAM- ^Eflo) 

8°fl ^3.2}- ^o!4. zl^je.S, ^(Vin)-^ #^(Vout)£| 0 Jsl^i7]- £ 

8<H1 S.*]& 3\ 3. ofl «1*>°^ <^7H, ^^i^-S S^l^ ^(53, 54)-°r *)1^>JL J*i 

^ ^3)3 ^ 5)S7> £H, o]5^ ^oj-ols.(Av)* #3t|ji 

<61> 2] 

Av = -( R14 + R24)/(R15 + R25) 

<62> ^igVX] 2 <*fM ^ 91^°}, ^ 0 J- 0 l#(Av)ol ^7} # 

^ ^^Hr <3 ^ *W fe- ^-ir n ^-^M-, #SHd(3, 4)3 ^ 

o] i^Sfofl^ d ^ JiL°l7j nfl^fl J1^5f iELTfl iL^l 1 ^^.7> 

<64 > J±#7](A1, A2, A3)^ ^^ol^-ol 3_sm ^Tfl^ ^ 5U°-^-S 

^ ^-MSf tf-g- ^ JLS^H 1^ ^tb7l ^(53)-§r f7f^iS 

XI ^71 1-^(53)^: 7]ffr(Rl, R2)4, t^iLS. (Dl. D2)S. ^5j<H & 
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^HM* ^IJL B.7]7\ rfol^.^(Di, D2)S] 0.6V)* ^S|*>^ 

# ^ ^ t\-°]SLEL7} S.^o] Xi\ o)^ 3.7l7> ^Xl^r ^ltlrW. 

^7fl2] *HKR71, R72)(R80, R81)°-3. zj-z* ^ 7 fl^ a-^ ti.^-^-(5 5( 57)3)., J= 7 flo} 

*HKR73, R74)2)- *>i4^ 7H3flAlBl(C71)S. *m-l-iK56), ^7fl^l ^ o] 

^°1-2.^(D71~D74)(D75~D78)^ vfl7flsl ^%>(R75~R78)AS ^ 1:^- 

<66> Afl 7 fl a^^-s.(5 5) 56, 57 ^M-^£| -g^^ JH^^Jl. 

(Vin)7|- ^-g-^l £L7ll #<H-§- ^-fofl, 3. ^s. 01 e3 nfol5.= #(D71~D78) 

^ 3.71 (Vmax)^ ^ JEfKlJ^l ^-c] ^p-^^rf. 

<67> 3] 

Vmax = (Vcc-2Vd)R77/(R75+R76+R79) 
<68> 3^1*1 Vd^ ^ y o v ^ cf°l-^^- 0.6V °1 JI, R75^ R76^ 

R78, R77^r &°.S. ^« t 

<69> ^Mg, S.^o] ojAj-^ol^ nfl-g-o|) t^*Hr 

^ 3^- ^(reverse recovery current) ^1^ ^l^^l _2.^*M- -R-^ ^ ^1 , 
^^^71 ^fls) sjajJ*. 7 fl4i 1^(55, 57 H ^ 1~IH1 ^ 

7>€^-. ^7H, ^ 7 fl^ A^ti.^.s.(5 5) 57)^ o]± ^^>J1 *>M-S> <^^*>^H 

^-efl^l 71 ^# ^SKrtfe ^^ofl zj-z]-^ w.^*] cfol^coflAi vil7flsl 
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^-7} JlJ=L5L4I=- k}^ EL7) 7} ^- JEff^ 1 ^ A] -g^ ^5^ a)-*. 5] 4 7l tfl ^ ^ 

<70> 5£*h ^ 1-^(56)^: *fl^2}- ^oMlS ^ 2)5.^, ^ 

711^ 7i*j-(R73, R74)^ ^S. ^^cjif JIB^H ^Sfl*)^ ^ 
3*1 A>o)o]l o^s)^ o}^ ^3flAlEl(C71)^ -H^4 ^MIJL* ^fls] *^(R73, R74) 

* 7i*H S^^^l S.^o] 91^ ^Hls^ #<^$cf. 

<7i> £ 11-^ £ 3<>)1 -£^]sl iL^7l(12)^ vflti- Sl^^^l- ^^1^ ^.^1 s^SS.^ 

, ^ ^71^ ^BflS. ^7fl^ M^^l^Bl(Q3, Q4)^h ^1-2-^ 

(D91~D94)^, *fl 7 flsl ^2flAlB)(C91~C94)^, t)l7fl£) ^^-(R91~R94)AS. ^^^k 

<72> ^, Jl^S}- S^-^Bfl^ ^H^l^(99)7> -^7fl^ 7^ ^(093, C94)# 

ti.^^ x}o] o_;e.(D91~D94H1 ^-ff-sM *11KR92, R93)* ^7fl 

51 E^liB|(Q3, Q4)3 «fl<>li(base)^H zj-zj- tl7>€^. °}7H, = 7113 7>i*J-(R91, 
R94)-8r #-¥f-s} ^7l# 2:^s>7l ^ *V *]3H>H , ji^^^(Vr)^ tM.SLE.(D91~ 
1)94)3*- ^7fl^l J= ^1^(03, Q4)ofl <*#2] -fM^KE^- 91?}^ ^7} 

<73> ^, Jl^Sj- H4r413<7> ^H<y^o]l o] 7} s\^ *= 7fl3 ] S^^^EKQ3, Q4)^r 

^fl# 3^*1 ^ ^(conductance)^ ^ , ^ £L7H «] gfl 

<74> n^e^, aijt t^^g. <^ j= ^.^^-7,>(90A, 90B)^ ^7fl^ 714^1^(C91, C92)» 
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7i*l M^^]^eKQ3, Q4)7> 3^*Hr §7Mff ^§-*H M^ofl n}- 

<75> £ 12^ £ 5^- £ 7^1 5.*)$. #^^7] (6-1, 7-1)21 i-fl^ ^ 

^l^AS s\S.5.3,*], 107fl2l m€*liEl(Q101~Q110)s}-, ^}7l\2) tq-oj^c (D101- 
D104)2}-, cf^r7fl^ ^^-(R101~R124)2}- 9] afl a] e-} (C101-C106)» ^alW. 

<76> «^7H, ^7H°1 J=iffl*]^E-KQ105, Q108)^r <^ ^^M^, ^7fl3] E^Ul^Ei 

(Q106, Q107)^ ^ ^-g- ^3-, Ml 7fl ^ Hiffl*l^EKQ103, Q104, Q109, 

QllO)^ #S^*M^ v\x)r% PNP e^l^CQlOl, Q102)^ #^#*}£l 

^^*>7fl -fr^]Al?l7l EH ^(common mode feedback) a)^ 0 ^. o] 

<77> 4] 

Av = - (R109+R120)/(R110+R121) 
<78> ^ f (output )^<fl^^1 ^^^(Zout)^ cf^-sl- ^t}. 

<79> 5] 

Zout = R108+R110 

<80> ^«H=1 4, 5<^1 ^ 91^°], #3 °j3loiil- #5Hd(3, 4) "g^**^ 

*M ^-£.3.*), Dfl^( impedance matching)^: ^ if- ^ 

<8i> ZLelS.^, t^-Sr f^-|r ^- 4^^-|o S tUM^ ^.s. 
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2-3,^, 7l#ofl jL 7 }9) vflH^ t^SM e^S]o]lAin]- r^Jig Ajjrl- 



33-17 



1020000065465 2000/12/1 
1] 

#71 7fl<?]-§- ^-71 ^12 ^sRd-g- tq^m *)lth 

t 

[3^8" 2] 

1 ^1 &<>W, ^-7] ^li ^lJL^el^7j^, 

^>7l ^W^E-1 Cl^l^ A]^ ^ ^ C^ig A]-£^ J^^Xl^S) 3. v] 

^1€ 3.7)3, ^RVs>^ ^H^7l; 

*ll*V7l5.^-Ei ^5]^- 3.71S. XltHS *}Jl» ##S]-J1 

^■71 711*1-8- 3^feH ^1^>^ ^aj- Ji-8-71; 

^"71 afli, XI 2 ^^-5d°l "^SMI 4^ nr^ 7l SflA^^ (capacitance )» -f-*l- 

^ ^ ^JjM" ^^-2-5. #«>S sl#o>^.^ aL^i £3(cross talk) ^^^l 
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3] 

XI 1 ^1 &°H. #7l *fl2 ^ls^^^7l^, 
s) €■ ^ll ^ a.71^. xltHs}^ ^t>7l ; 

^"71 ^*V7l^t| 3.7)3, 4]3l» JitfSH A o V 

7i *us>fl xi^Hr 41 -8- a.^7i; 

^■7] *)U, *)]2 ^sHd^Hl 3S± S3(cross talk) 1i#o] ^H^Xl £H a] 
^ El ^7] ^o]S.o] 3711 S]^ ^ «*}7] ^ 7]^- 3. 

[3^8" 4] 

X| 2 ^ XI 3 ^] 5^*1, ^71 XI 

<g^(Vin)^HI H^S. *RKR71, R72), #^(Vout)^Hl *g 

*HKR80, R8D.2.S. ^St\ ^1^^.(55, 57)3}., #7) ^ ja^s.^)^ tgls <S 

^7fl^ *J^(R73, R74)3}- ^3flAlEl(C71)5. *1 1^(56 # 7 1 j= 

XI 3 *11KR73, R74H] ^ v&^g. ^7fl vil7fl^ ol=- a. 5*1 tfo]j2.£.(D71 

~D74)(D75~D78)^, #7l tJ.o]^.c (D71~D74)(D75~D78H1 vi^fl 

*HKR75~R78)£.3. ^ #^ (Vout)^Hl *N-S] *)^-(R79) 0.5. 
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[^n 1 * 5] 

D78H *fl*>£H ^ ^1^^ ^.tfls. -f-^fs)^ £^o £ ^ c]^]^ 7 >^ 
[3)^8" 6] 

*)1 5 ^ $Z°H, -*7l ^llLVsm «33 37l(Vmax)fe, 

Vmax = (Vcc-2Vd)R77/(R75+R76+R79)^l Tfl^sH , #7l Vd^ ^HHf ENISLE. 

7] 

^*J-(R73, R74)£r #3. Jl^^H 3*n*lfe #°H, ¥ 3*1 

5^ 7l^AlE-1(C71)^ Jl^s}- ^Al^ ^7H^ ^^(R73, R74)^r 7] 
*H <$m\3Lo]} ^S\o] ^ ^JvSjM 3711- #i^^r ^ ^lO 

8] 

°d^(Vin) ^1 ^ <£;g<g ^. 7 fl^ e^^i^eKQI, 02)2]-, #7) e^^eKQI, 
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02)^1 #^E^] ^IS. ^7fl^ tq-cl^c (Dlj D2 )S. o]^^^l ^ ^io £ 

91 

*n 8 ^1 &<>h, $i# a^m, 

°g^(Vin) ^Hl ^-7fl^ Ei^jiBKQl, Q2)«q-, #7l S^l^EKQl, Q2)^ 

tiJM^ofl *i*J-(Rll, R21)3|-, #71 Ji.iffl*]iEi(Ql, Q2)7> *>-§• 

E^l-fiBKQl, Q2)^l MbHI <g^^ *|^-(R13, R 23)^r -f-Sfl ^-g- ^1 *Q 
^ 41 S# ^-#SRr ^ t^^m 7}<a*Hd ^1. 

10] 

^1 9 #?1 ^ ol^CAv)^, 

Av = -(R13/R11 + R23/R21H1 £)3fl 7ll#£]^ ^ ^1^ 7}<U*}*) 

#*1 . 
[3^8- HI 

*fl 10 ^1 5&<H>M, #71 ^^ol^-(Av)^-, 

^sK^ ^ 7 j. 0 >u|j7 #^-§1 ^ ^^^m ^-#* Ji<>l>« £) 

^-#* 3711 i#^^7l ^ ^^r §m ^^1€ 7>«g*RI ^ 

#*1. 
12] 

*(| 9 U- 3Ett *H 11 $Z<>H, 

#71 Jl^S}- m^^- 3.711 J£#*}7l #n #71 ^*j-(RH, R21)<^1 H SS. ^ 
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€ ?\n*)Z\(Cn, C21)Sf ^*J-(R12, R22)^- °}&*}^ ?m ^^-ir ^°}JL, ^ 

#*1. 

13] 

#71 S^xl^EKQl, Q2)^l #^Bl^- #^(Vout) ^Ml ^^.S. ^ 7flSl ^ 

(Rl, R2) ^ ¥7fl ^ cM.£H.(Dl f D2)# °l-8-*H A]jro] 37l7> 71*1^ *m*Rr 

3* ^.^^-3. sRr 7><a^ ^i. 

14] 

*fl 2 # 3^r ^ 3 ^1 5U°H, #71 3^ ^7l^, 

^(Vin) ^Ml ^ ¥ 711^1 E^^l^BKQl, Q2)^, #71 M^l^E-KQl, 

Q2)^l #5J]E^1 *§1S. *1^KR14, R24) ^ ^7fl5l £W.Sl=.(D1, D2)s *> — 

^^l^BKQl, Q2)^l o]ti1b16|) z\ ^s. <£^€ *11KR15, R25)AS o] = aj^ ^) 

15] 

*fl 14 ^1 5&°H, #71 ^ a]l 31$ sJJLSl ^i^ol^CAv)^:, 

Av = -(R14 + R24)/(R15 + R25H1 Sl^fl ^#£1^ -^^.5. tl*l^ 7>^ 

[3? ^8" 16] 

*n is ^i sfl°H, #7i ^<y-°i^-(Av)-g-, 
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^, Jl^sf ^ 3.711 i^^7l ^1*V s-^j^ ^ 7><y*Hd ^ 

17] 

16 %H1 Si^H. 

*l^(Rel) ^ ^4^1^(Cel)« ^7}*}^ JL^S}- Jl^Kr 3# 

18] 

*1] 15 ^1 9X°)*}, ^"71 3.711 ^l^, 

<$7] M^^liBi(Ql, Q2)^ #^B)^ #^(Vout) «Hl <?!^€ 

(R14, R24) ^ ^7flSl cfol^=( D i f D2)# ^-g-^M ^]JL^ 3.7l7> 71*1^ ^# 

^ 3* ^-^^-S. *>£r 7><ax>Al ^1. 

19] 

*ll 2 ^ 2L^r ^ 3 *cH] SI^^, ^-71 Ji^7l^, 

^ ^M^l ^EflS. ^7fl2l M^^l^Ei(Q3, Q4)2h ^71 ^-7fl^ E^l^ 

^(Q3, Q4)£} Hllol^cl-o]) ar>u|-oJ uf o] ( D91 ~D94)^ , ^7) 

M ^1^(0.3, Q4)^ ^2flAlEKC92, C91)^, #7] tL^*l nH-2_3= 

(D91~D94)°ll ^15. 7l3flAlEl(C93, C94)2K #7] ^ $*l^El(Q3, Q4)^ 

*WR92, R93)^l-, ^>7l e $*l^Ei(Q3, Q4)^ oH^^l <&^Q ^tg- 
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(R91)-Bh #7] J=L^*} cH_$_i=(D92, D9A)o\] *HKR4), #7} *WR4H 

20] 

*)1 19 *<H1 &<>H, #7l iL^7l^, 

^7} 7\sqx\mC93, C94)» ^ J1^4 JS^Eflo} aflo^^V *fl^£|^, 

#7l tf°]_2.:El(D91~D94)# o}-g-<5}o} #7] ^M^S* ^Hf-^H, #7] 

alM^IS* #7l ^^-(R92, R93)* 7^ ^fl^ e ^1^(03, Q4)^ aflo]^ 

(base) *EH zj-zj- <?]7}^^ ^-7] 2=Mi£UQ3, Q4)7> ^*Rr ^7]-^^ f-SJ-o} *1 

21] 

all 19 *<M1 

#7l ^7fl5l ^*J-(R91, R94)£r 3.711- Si^7] ^°\*\ , # 7 ] 

*l€(Vr)£- w^^l t4°l-^^-(D91~D94)^ ^7fl^ m^]^EUQ3, Q4H SL-f-Aj-^ 

22] 

*fl 1 

^7) *)w(2) ^ ^Ai^KT)^- ^-71 7fl^l-g- 3*3(5) ^ #4m;*KT)3JM 

33-24 



1020000065465 2000/12/1 

#33^ ^IJL* t)* 3.7)) <§^1^ i4 ^ #7iBj3. ^^f^ #^^7l 
(6-1, 7-1)1- ^«l*Kr ^ ^°-5L *}±r 7>°^Kd . 

23] 

Xl 22 ^] ^o^i, >^7l #^^#71(6-1, 7-l)fe, 

107fl2l E^^^EKQlOl-QllO)^, tfl7fli2} nfol^.^(D101~D104)i4, tK^fl^l ^J- 
(R101~R124)^h ?l3*IMBKC101-C106)3. ^"i: ^'AS ^ ^^1^ 7><^^ 

[^D" 24] 

XI 23 ^1 5£<>H, ^7) ^-g- #^^71(6-1, 7-1)^, 

^"71 ^-7fl^ S.^fl^l^Bl(Ql05, Q108)ifr <^ Wl^clJl ) ^71]^ E^fl^^Ei 

(Q106, Q107)^r ^*}^, ^7} v|l7fl^ M^^1^(Q103, Q104, Q109, 

QllO)^ #^5]°]^, #7] PNP e^^eKQIOI, Q102)^ #^ 

1- <a^^>7fl -B-X)Al?l7l ^ *fl ^(common mode feedback) s]^-<?l ^ ^ 

25] 

XI 24 *J-<H1 Sl<H>H , ^ V 7] ^-g- #^#71(6-1, 7-1) n^f-Z- ^ 

(Av)^r, 

Av = - (R109+R120)/(R110+R12lH ^«fl 7^5^ ^ ^ 0.3. SJ-fe ^*l*a 7}<Q 
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[^^8- 26] 

*l) 24 *8-4| 9X°]*\, #7] #^^71(6-1, 7-1) #3 (output) 

^(Zout)^, 

Zout = R108+R110°fl 2)?% Tfl^sq tt ^-i: ^^SLS. Sfrfe t^ig 7><y*Rd # 

*1. 
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